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Acronyms and Abbreviations

Asset Condition Index

Atomic Energy Commission

Accelerator and Fusion Research Division
Advanced Light Source

Advanced Scientific Computing Research

Asset Utilization Index

See “OBES”

DOE Berkeley Site Office

Capital Asset Management Plan

Condition Assessment Survey

Comprehensive Epidemiologic Data Resource
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Contractor Requirements Document

Calendar Year

Decontamination and Decommissioning
Deferred Maintenance

Deferred Maintenance Reduction

Department of Defense

U.S. Department of Energy

DOE Environmental Management Program
DOE Office of Science

Deferred Recapitalization

DOE Office of Energy Efficiency and Renewable Energy
Environmental Health & Safety

Failure Modes Effects and Criticality Analysis
Environmental Impact Report

see DOE-EM

LBNL Energy Management Performance Agreement
U.S. Environmental Protection Agency

Energy Policy Act of 2005

The Energy Sciences Network

Facility Condition Index

DOE Facilities Information Management System
Fiscal Year

General Plant Project

Gross Square Feet

Genomes to Life

Heating, ventilation and Air Conditioning
Integrated Beam Experiment

Institutional General Plant Project

Integrated Facilities and Infrastructure
International Linear Collider program
International Thermonuclear Experimental Reactor
Linac Coherent Light Source

Line Item Project

Linear Accelerator

Large Hadron Collider

Long Range Development Plan

Molecular Foundry

National Aeronautics and Space Administration
National Center for Electron Microscopy
National Environmental Policy Act

National Energy Research Scientific Computing Center
Next Generation Light Source

National Nuclear Security Administration
National Science Foundation

NSF or nsf net square feet
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OASCR
OBER
OBES
OFES
OHEP
ONP
OWDTS
OSF
PAM
PED

R&D
RCM
RIA
RIC
RPAM
RPV

SC NP
sf

SLI
SLAC
TEAM
TEC
TRIC
TSCI
TYSP
ucB
UcCoP
VE
VUV
WMS

DOE SC Advanced Scientific Computing Research Program Office
DOE SC Biological and Environmental Research Program Office
DOE SC Basic Energy Sciences Program Office

DOE SC Fusion Energy Sciences Program Office

DOE SC High Energy Physics Program Office

DOE SC Nuclear Physics Program Office

DOE SC Workforce Development for Teachers and Scientists Program Office
Other Structures and Facilities

Performance Assessment Model

Project and Engineering Fund

Prior Year

Research and Development

Reliability Centered Maintenance

Rare Isotope Accelerator

Rehabilitation and Improvement Cost

DOE Real Property Asset Management Order
Replacement Plant Value

see DOE-SC

see ONP

Square Feet

DOE SC Science Laboratory Infrastructure program
Stanford Linear Accelerator Center

Transmission Electron Aberration-corrected Microscope
Total Estimated Cost

Total Rehabilitation and Improvement Costs

Total Summary Condition Index

Ten-Year Site Plan

University of California at Berkeley

University of California Office of the President

Value Engineering

Vacuum ultraviolet

Work Management System
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Preface

The 2007 Lawrence Berkeley National Laboratory Ten-Year Site Plan (TYSP) updates the May
2006 TYSP. The 2007 TYSP differs from the 2006 Plan as follows:

e An updated Current and Future Missions section, which includes descriptions of specific
program developments and their facilities and infrastructure implications;

e An updated Facilities and Infrastructure section, which summarizes LBNL'’s proposal to
the SC Infrastructure Modernization Initiative.

The 2007 TYSP includes LBNL'’s response to the Department’s Strategic Plan which includes
new Mission, Management Excellence guidance, including under Management Excellence, a
new Goal for 2006 and beyond:

Goal 5.3, Infrastructure, to build, modernize, and maintain facilities and infrastructure to
achieve mission goals and ensure a safe and secure workplace.

The 2006 Strategic Plan recognizes that DOE’s infrastructure is aging, creating both safety and
security concerns, DOE SC has proposed a facilities and infrastructure modernization initiative
for the FY 2009 — FY 2018 period to address this issue and ensure all SC facilities are fully
mission ready in 2018. LBNL’s 2007 TYSP reflects planning work accomplished over the past
six months by LBNL and DOE SC to advance this objective.
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Purpose and Scope

The Ten-Year Site Plan (TYSP) is prepared by Lawrence Berkeley National Laboratory in
accordance with the Contractor Requirements Document (CRD) provisions of the U.S.
Department of Energy (DOE) Real Property Asset Management (RPAM) Order, DOE 0 430.1B:

“Based on DOE-furnished program planning guidance, the contractor must

a. assess the current real property assets against program mission projections,
b. identify the specific real property asset projects and activities required to meet
program mission projections, and
c. propose a 10-year planning horizon through the development of a Ten-Year Site
Plan (TYSP)....”
The Laboratory works with the DOE Site Manager in preparing this document; under the RPAM
Order, the DOE Site Manager is “responsible for planning, programming, budgeting, and
evaluation of activities in support of Secretarial office programs located on sites under his/her
cognizance.”

The TYSP also supports preparation of the DOE’s Asset Management Plan (AMP), a
requirement of Executive Order 13327 Federal Real Property Asset Management (February
2004). In accordance with the RPAM Order:

The TYSP integrates functional components of land use and real estate; facilities and
infrastructure acquisition; maintenance, recapitalization, and disposition; and long-term
stewardship into a comprehensive site-wide management plan. The TYSP requires assessment
of past performance and projected outcomes and is intended to strengthen communication and
accountability among programs, sites, and tenants.

The TYSP documents and ensures that DOE’s real property assets at each SC site are
inventoried, available, and used in an effective and cost-efficient manner, and are in a suitable
condition to accomplish SC’s and DOE’s missions.

This 2007 TYSP covers the FY 2009 to FY 2018 planning period and in addition, data for FY
2006 (one year of actual costs), 2007 and 2008.
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A. Executive Summary

Overview

Action Plan Summary

Overview

As a U.S. Department of Energy Office of Science research facility, Lawrence Berkeley National
Laboratory aligns with and serves the DOE’s overarching mission “to advance the national,
economic and energy security of the United States [and] to promote scientific and technological
innovation in support of that mission” and the Office of Science’s strategic goal “to protect our
national and economic security by providing world-class scientific research capability and
advancing scientific knowledge” (DOE Real Property Asset Management Plan, August 2005, p.
2).

Lawrence Berkeley National Laboratory (Berkeley Lab, LBNL, or the Laboratory) has a long and
continuing tradition of scientific excellence, and the work of its scientists and engineers has
been recognized with numerous awards and prizes, including eleven Nobel prizes. Among the
SC Laboratories, LBNL is uniquely qualified and situated to achieve seminal breakthroughs
under DOE’s scientific mission in the early 21% Century.

The success of this research mission is dependent upon the facilities and infrastructure of the
LBNL site. As modern science requires exacting operating standards, and as LBNL is home to
numerous user facilities hosting many qualified researchers from other laboratories, universities,
and industry, the performance and capabilities of the Laboratory’s mission-critical facilities and
infrastructure are closely monitored and managed. Still, LBNL’s older research facilities and
infrastructure must be modernized to efficiently and effectively support DOE research programs
and sustain its world-class science efforts.

This TYSP outlines a safety and modernization program, centered on the DOE Office of
Science’s Infrastructure Modernization Initiative, which will modernize fundamentally
sound but older research laboratory buildings, and replace the general purpose research
and support facilities which can not be cost-effectively upgraded. This program will
ensure that the Laboratory can effectively continue to meet its scientific mission
requirements.

This TYSP covers the FY 2009 to FY 2018 planning period and in addition provides data for FY
2006 (one year of actual costs), 2007 and 2008. This TYSP outlines mission objectives for this
period, and considers the overall condition and suitability of current facilities, the need to
address safety issues, and the need to upgrade and augment current facilities to better match
mission requirements.
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Action Plan Summary

This TYSP proposes an action plan that will achieve four objectives:

Correct Seismic Life-Safety Hazards

Thirty-four percent (34%) of LBNL’s total Hill Site and Donner Lab building space (~614K GSF)
has been identified as seismically Poor or Very Poor.  These buildings require life safety
upgrades to their structural systems, or replacement where upgrades can not be cost-effectively
achieved in order to effectively serve the DOE mission.

A program to achieve seismic life safety in the approximately 1/3 of LBNL’s buildings that are
identified to have seismic life safety deficiencies has been developed.  Deficient general
purpose and institutional facilities have been prioritized and integrated into the DOE Office of
Science’s Infrastructure Modernization Initiative.  To ensure these buildings are fully capable
of meeting mission performance objectives, necessary modernization work will be performed
concurrent with the structural upgrade work. This approach will both minimize disruptions to
the research programs and efficiently apply the limited resources.  Seismic life safety
deficiencies in Programmatic buildings are being addressed with support from the appropriate
DOE Office of Science Program Offices.

Modernize Fundamentally Sound but Older Research Facilities and Replace those which
can not be Cost-effectively Modernized

General purpose and Institutional facilities which are rated Seismically Poor or very Poor
will be made safe and modernized under the SC Infrastructure Modernization Initiative
(see preceding section). However, this SC funding can not be expanded to address

the modernization requirements of the other older general purpose research and
institutional facilities. = Modernization of these facilities will be accomplished in concert
with the SC Infrastructure Modernization Initiative by the Laboratory through a
combination of Maintenance, Alteration, and IGPP investments.

Support Office of Science Vision for Facilities for the Future of Science

Lawrence Berkeley National Laboratory fully supports the Office of Science initiatives
outlined in SC’s Business Plan prepared for LBNL and in the Facilities for the Future of
Science: A Twenty Year Outlook on emerging scientific facilities. The SC FY 2008
Business Plan for LBNL highlights low carbon energy supplies (the Helios initiative), and
Advanced Light Source upgrade, the Supernova Acceleration Probe for the Joint Dark
Energy Mission (JDEM), Optical Accelerators for the Energy Frontier, and upgrades to
the and the National Energy Research Scientific Computing Center (NERSC) Upgrade.
The Facilities for the Future of Science outlook also includes the Supernova Acceleration
Probe for the dark energy mission, an upgrade to the National Energy Research
Scientific Computing Center (NERSC), an upgrade to the Advanced Light Source (ALS).
The LBNL TYSP outlook also supports the upgrade to the Energy Sciences Network
(ESnet), the Transmission Electron Aberration-corrected Microscope (TEAM) initiative,
and an Integrated Beam Experiment for inertial confinement fusion energy.
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Construct new Non-Federal Science Facilities

Lawrence Berkeley National Laboratory works with the Office of Science to construct Non-
Federal facilities which support achievement of the mission. LBNL is working to construct
three third-party/Non-federal facilities at its Hill Site. ~ These buildings will provide on-site
overnight accommodations to visiting researchers to the National User Facilities (which typically
operate 24-hours a day), a new computational research and theory facility, and a new Helios

Research facility.
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B. Overview of Site Facilities and Infrastructure

¥
P

A

Eerkeley Lab'

..l".,{:
LBNL is managed by the University of California for the Department of Energy. The Laboratory’s
primary location is the “Hill Site” (Figure 1). Additional space is occupied on the adjacent
University of California, Berkeley campus, and in commercial leased space. DOE buildings on
the Hill site are constructed on University of California Regent-owned land under long-term
arrangements with the federal government.

Figure 1. LBNL’s 203-acre “Hill Site.”
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Table 1. Statistical Summary.

Laboratory Established 1931

Area of Laboratory (Hill Site) 203 acres

Landlord Program SC High Energy Physics

Total All Space (JGI = Joint Genome Institute) 2,156,885 gsf (including
JGI)
2,077,430 gsf (excluding
JGI)

Space in Hill Site Buildings and Trailers 1,782,568 gsf

Buildings on Hill site (number of) [includes two small non-SC-owned 108
facilities listed in FIMS (Building 31, a UC-owned facility that is solely

used by DOE SC programs and is to be transferred, and Building 71T,

an EERE facility)

Trailers (humber of) 46
Real Property (46,820 gsf) 33
Personal Property (4,385 gsf) 13

Total Trailer Space 51,205 gsf

Space on UCB Campus (space occupied under terms of DOE/UC 74,752 nsf/gsf
memorandum of understanding)

Space in Leased Buildings (gsf) (current leased properties are located 299,565 gsf (including

in nearby communities, including Berkeley, Oakland, Richmond, JGI)
Walnut Creek (JGI), and Livermore, in addition to a small office in
Washington D.C.) 220,110 gsf (excluding
JGI)
Leased Buildings (number of, excluding 4 JGI buildings) 8
Annual Lease Costs (figure does not include JGI): $6,607,567
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Replacement Plant Value (RPV), 2007 (per DOE SC Guidance)

Programmatic (OSF 3000 category)

$804,959,682

$137,960,063

Age of Buildings, Average 40 years
% of space older than 40 years 65%
% of space between 21 and 40 years old 14%
% of space 20 years or newer 21%
Excess Facilities Identified—2007 and prior (to be demolished): 8
Excess Building Space Removed (gsf)
FY 2005—Building 29D (276 sf) & LEHR credit (79,891 sf) 80,891 gsf
FY 2006—Buildings 67B, 67C, 71E 2,988 gsf
FY 2007—Building 10  (preliminary) (15,200 gsf)
Maintenance Investment Index (MIl) & Funds Allocated for
Maintenance:
FY 2006 $19.794M
FY 2007  (projected) ($15.58M)
Deferred Maintenance (DM)
FY 2006 $52,882,301
FY 2007  (projected) ($51,903,453)

Total 2007 Summary Condition (TRIC = DM + RIC) :

$184,246,654

Deferred Maintenance (DM)

Rehab and Improvement Cost

Page 16
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Total 2007 Summary Condition Index (TSCI): (% of Total RPV) 22.8%
Facility Condition Index (FCI) (based on DM) 6.4%
Rehab & Improvement Cost Index (based on RIC) 16.4%

GSF 1 to 20 Years Old,
356,390, 21%

GSF 51 to 65 Years Old,
487,668, 29%

GSF 21 to 40 Years Old,
236,074, 14%

GSF 41 to 50 Years Old,
618,295, 36%

Figure 2. Age of LBNL Building Space.

Note: Does not include the Molecular Foundry
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GSF in GSA Categories 0 to
199 (Administrative),
300,340, 18%

 GSF in GSA Categories 200

to 299 (Medical/Hospital),
151,031, 9%

GSF in GSA Categories 300
to 399 (User

. Accommodation/Housing), 0,

i 0%

| - GSF in GSA Categories 400

| to 499 (Storage), 8,315, 1%

| | GSF in GSA Categories 500

I. to 599 (Shop/Industrial),
| 96,460, 6%

- GSF in GSA Categories 600
to 699 (Service), 97,686, 6%

GSF in GSA Categories 700
to 799 (Research and
Development), 994,739, 60%

Figure 3. Space Distribution by GSA Use Code.

Note: Does not include the Molecular Foundry

C. Current and Future Missions

LBNL research is primarily oriented in support of DOE’s 2006 Strategic Plan Themes of
Scientific Discovery and Innovation, Energy Security and Environmental Responsibility. The
laboratory has some targeted unclassified research in Nuclear Security, related to materials
security instrumentation and threat reduction.

The LBNL TYSP directly supports the Office of Science initiatives outlined in SC’s Business
Plan prepared for LBNL and in the Facilities for the Future of Science: A Twenty Year Outlook
on emerging scientific facilities. The SC FY 2008 Business Plan for LBNL highlights low carbon
energy supplies (the Helios initiative), and Advanced Light Source upgrade, the Supernova
Acceleration Probe for the Joint Dark Energy Mission (JDEM), Optical Accelerators for the
Energy Frontier, and upgrades to the and the National Energy Research Scientific Computing
Center (NERSC) Upgrade. The Facilities for the Future of Science Outlook also includes the
Supernova Acceleration Probe for the dark energy mission, an upgrade to the National Energy
Research Scientific Computing Center (NERSC), an upgrade to the Advanced Light Source
(ALS). The LBNL TYSP outlook also includes and supports an upgrade to the Energy Sciences
Network (ESnet), a Transmission Electron Aberration-corrected Microscope (TEAM), and an
Integrated Beam Experiment for inertial confinement fusion energy. LBNL also plays leading or
important roles in developing and fabricating projects planned for other locations that are
included in the Outlook, including a Double Beta Decay Underground Detector, Relativistic
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Heavy lon Collider upgrades, and a Rare Isotope Accelerator. The TYSP sections below
describe these valuable projects and related facilities that support the Office of Science and
DOE strategic plans and energy goals.

As indicated above, an emerging mission focus for DOE is to develop long-term solutions to
providing carbon-neutral or low-carbon energy supplies. This is in direct support of drafts of the
2007 National Energy Policy Act, the current 2005 National Energy Policy Act goals, the 2007
DOE Strategic Plan, and the 2007 LBNL Business Plan. This includes bioenergy research that
sponsored by the Office of Biological and Environmental Research, solar-based fuels research
sponsored by the Office of Basic Energy Sciences, and in a Energy Biosciences Institute
collaboration led by the University of California, Berkeley and largely funded by BP. These
efforts build on LBNL’s mission capabilities in the biomolecular sciences, in characterizing and
fabricating nanostructured materials, and in understanding the complexity of physical, biological,
and earth systems. The capabilities in fuel supply, energy efficiency and other scientific
initiatives are well aligned to the President’'s American Competitiveness Initiative and the
President’s proposed 2008 budget for the Office of Science and DOE.

In addition, the Laboratory will continue to develop scientific approaches to the understanding
and prevention of disease and its longstanding high energy physics, nuclear physics and
astrophysics programs. As a DOE steward of national research infrastructure, the Laboratory
also provides access to major research facilities, including the Advanced Light Source, a world
center for ultraviolet and soft x-ray synchrotron-based science; the National Energy Research
Scientific Computing Center, a leading DOE provider of high-performance computing
capabilities for complex scientific applications; the National Center for Electron Microscopy for
materials science; and the 88-Inch Cyclotron for nuclear science.

Consistent with the above vision, the TYSP is also focused to address the importance of
providing safe working conditions for employees, guests and visitors. The SC Laboratory
Infrastructure Modernization Initiative provides an outstanding opportunity to ensure mission
readiness of seismically safe facilities, and includes replacement of seismically poor and very
poor multi-program buildings which can not be cost-effectively made safe. The removal of the
Bevatron, which has not been used for research for 15 years, is consistent with the effort to
provide fully mission ready facilities in service to the DOE missions.

1. Program Trends and Developments Affecting Facilities

As summarized above, anticipated missions, program developments and seismic safety are
driving forces for infrastructure needs and the TYSP. For example, the Laboratory will be
extensively engaged in:

¢ A new Helios program focused on solar energy conversion for biofuels and power
generation, advanced energy efficiency technologies, and climate change research

¢ Growing user programs in nanoscience at the Molecular Foundry
o Expanded petascale computing during the next decade
e A growing astrophysics research effort centered on exploring dark energy
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o New ultrafast science research in the x-ray regime [in collaboration with the Stanford
Linear Accelerator Center (SLAC) and other institutions]

e Expanded efforts in synthetic biology and cell systems regulation, including programs
related to health

o New efforts in nuclear energy science that can contribute to the Global Nuclear Energy
Partnership and advanced fuel cycles

The TYSP outlines the facilities required to support the DOE’s Five Year Business Plan for
LBNL, as well as the mission and program directions that supports DOE Strategic Plans, DOE
programmatic workshops, and national priorities.

As part of this update, the TYSP looks at the legacy of past missions from as early as the 1940s
and the infrastructure changes important to present and future mission requirements. Such
changes, primarily driven by seismic safety but also enabling modernization, include the need to
demolish less than fully capable Manhattan Project—era structures in Old Town, and to
modernize seismically fair and good structures, and to deconstruct the Bevatron and Building
51.

The TYSP has determined that the Laboratory’s existing substation and power switching
capabilities are fully able to meet expanded demands for electric power. The Bevalac-era feeder
capacity is more than adequate for planned electrical needs to sustain the ALS and its
upgrades, providing for an additional Next Generation Light Source, and for the return of the
NERSC facility to the main site.

The table below reflects recent and near-term evolution of mission drivers over the term of this
TYSP.
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Table 2. Recent and Near-term Evolution of Mission Drivers.

Period New and Expanding New Experimental and Infrastructure
Sciences Research Facilities Needs/Development
2000-2010 Nanomaterials; genomics; ALS; NERSC; Genome Deconstruction of the
advanced computing; Sciences Laboratory; ALS Bevatron; seismic safety
astrophysics; 3rd and 4th User Support Building; upgrades and replacement
generation electron storage Molecular Foundry; TEAM 0.5 | space; demolition of
rings and instrument and 1.0 Microscope Facilities seismically unsafe legacy
engineering: new materials accelerator at Bldg. 71 and of
and x-ray science; understood legacy Special Use/Purpose
genomes; dark energy buildings in Old Town;
discovered; neutrino modernized laboratories and
oscillations support spaces; select
mechanical utility upgrades
and replacements
2010-2020 Utrafast science and ALS continuing upgrades and | Final seismic safety upgrades,

petascale computing, solar
energy conversion, advanced
bio-energy, and
photochemical conversion,
synthetic biology and cell
systems regulation, global
climate change research,
nuclear energy science

a complementary Next
Generation Light Source,
Helios Facility (UC financing),
SNAP, Computational
Research and Theory Facility
(UC financing), Life Sciences
space

modernized laboratories and
support spaces, select
mechanical utility upgrades
and replacements, utility
modernization and upgrades.

2. Projected Program Funding and Population Growth

Consistent with the National Competitiveness Initiative, LBNL will probably have a projected
funding growth nearly five percent annually over the next seven years (2006—-2012). Each year,
the Laboratory will fully serve a “user” population of more than 4,000 scientists at its national
user facilities, including those for the growing research communities in soft x-ray science,
computing, electron microscopy, and genomics. ALS users will benefit from top-off mode and
undulator replacements, which will substantially improve coherence, and spatial and spectral
resolution. Computational scientists will benefit from a doubling of the high-end capacity of
NERSC to over 800 peak teraflops per second in the next decade, allowing advances in the
critical DOE mission areas of energy, environment, and advanced technology. A Helios
research program, emphasizing solar to chemical energy conversion, will be initiated to address
the great challenge of providing secure fuels that are low carbon or carbon neutral, essential to
the nation’s economic and international security. Health research and environmental
remediation will be advanced through a detailed understanding of molecular machinery and
predictive modeling systems that will provide designed microbial and plant systems for DOE
missions. Carbon sequestration will be demonstrated. The Supernova/Acceleration Probe
(SNAP) will be launched in 2014 to reveal the nature of dark energy. The development of new
commercial building systems control technology will benefit the nation’s energy security.

These activities and their associated facilities needs are described in the program summary
provided below. This summary reflects the implementation of these prospective research
developments and is discussed in more detail in the narrative that follows. Significant progress
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on improved infrastructure can be achieved, including seismic-safety upgrades to buildings,
during the first two decades of this century. The Laboratory population grows at lower rate than
the projected funding due to equipment and fabrication activities associated with programs in
computing, astrophysics and other areas.

Table 3. Summary of Expected Program Funding (Excluding Construction) and Staffing.

Fiscal Year (Constant Year $M)

Funding

Source 2005| 2006 2007| 2008, 2009| 2010, 2011| 2012| 2013| 2014| 2015 2016| 2017
SC-BES 90 94 118 135 145 150 150 150 160 160 160| 160 160
SC-HEP 39 43 48 50 52 58 58 58 58 58 58 58 58
SC-BER 71 7 76 80 80 91 94 94 94 94 94 94 94
SC-NP 18 17 19 19 20 22 22 23 23 23 23 23 23
SC-ASCR 78 69 78 80 80 102 102 102 102 102 102 102 97
SC-Fusion 6 5 5 6 6 9 12 12 12 12 12 12 12
SC-Other 6 9 9 9 9 9 9 9 9 9 9 9 9
Total SC 308 308 353 379 397 461 447 448 458 458 458| 458 458
Other DOE 59 58 54 50 50 55 65 76 76 76 76 76 76
Work for 115 120 113 120 127 134 134 134 134 134 134 134 134
Others &
Hmind
Sec.
Total 483 486 520 548 573 630 646 658 668 668 668| 668 668
Funding
Total 3,140| 3,130| 3,250| 3,350| 3,450| 3,550| 3,580| 3,610 3,630| 3,630| 3,630| 3,630| 3,630
Staffing
(FTEs)
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3. Advanced Scientific Computing for DOE Research Programs

Computation at the largest scales possible will be increasingly important to advance the
scientific frontiers in every Office of Science (SC) program. Working in close conjunction with
SC, LBNL will provide the facilities for dramatic advances in computational power at NERSC,
high bandwidth and reliability with ESnet, and the development of powerful mathematical and
software tools.

These efforts will also fulfill SC’s high priority for the NERSC and ESnet upgrades in the
Facilities for the Future of Science roadmap. LBNL’s thrust in computing is to serve the growing
SC and national computational science community to deliver new scientific results through
expanded capacity and network bandwidth. LBNL’s mathematics, computer science, and
computational science programs will provide seminal advances for the Office of Advanced
Scientific Computing Research (ASCR) and will contribute to important applications for other SC
programs. In particular, through the development and deployment of algorithms, software, and
tools, LBNL researchers funded under the SciDAC program will enhance the productivity of

computational scientists, assure the more efficient utilization of terascale platforms, and
enhance collaborations across the DOE complex. Therefore, the construction of a

Computational Research and Theory Facility through University of California financing is
essential for the implementation of these programs.

Table 4. Advanced Scientific Computing: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

NERSC

Provide leading scientific
computing capability and
support for DOE science

Increase computing
capability by 10- to 100-
fold (petaflop/s computing)
for the next-generation
simulation science

Existing off-site facility is
inadequate to support
upgrades after 2010;
location is inefficient and
less secure than optimal

Computational Research

Develop mathematical
tools and algorithms for
science applications.
Scientific Discovery
through Advanced
Computing (SciDAC)

Development and
evolution of stable tools
that can be ported to
different computing
environments

Consolidation in
Computational Research
and Theory Facility
needed

Energy Sciences Network
(ESnet)

Provide high bandwidth
and reliability for SC’s
networking needs.

Expand bandwidth,
backbones, and
metropolitan area
networks; build grid.

Consolidation in
Computational Research
and Theory Facility
needed
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4. Basic Energy Sciences

LBNL is refocusing its strengths to address the pressing national and global needs for
sustainable, carbon-neutral or zero-carbon energy and fuels production. This strategy’s aim is to
yield radical improvements over the long term in the efficiency of solar to energy conversion to
fuels and electricity. To advance this goal, LBNL is proposing the Helios Project, which will
pursue several paths to the solar-to-fuels and electricity solution:

(1) biological approaches, especially the application of genomics and microbial science
to convert cellulose to liquid fuels;

(2) the creation of new inorganic nano-particle devices for the collection and conversion
of sunlight directly into electrically as well into fuel production; and

(3) the synthesis of biological and inorganic components to create hybrid devices that
produce fuels.

In order to achieve these objectives, a Helios research facility is needed to provide state-of-the-
art laboratories for multidisciplinary experimental physics, chemistry, biology, and engineering
integrated with special facilities for computational and theoretical studies. The facility will be
located in close proximity to LBNL’s Material Sciences buildings (Buildings 62 and 66) and the
Molecular Foundry, and will allow both flexibility and expansion. Because of the need for diverse
fuel supplies, the Laboratory will continue to conduct research on increasing domestic fossil-fuel
production, methane gas hydrate characterization, and nuclear waste disposal, areas that are
also underpinned by the DOE/SC Basic Energy Sciences Program (BES) geosciences program.

The photon and electron probes and materials research centers supported by the Office of
Science are among the nation’s most powerful science tools. Two thousand scientists use the
Advanced Light Source (ALS) annually; the demand will continue beyond the time horizon of the
TYSP. To further meet growing user demands, LBNL is committed to keeping the ALS at the
leading edge of performance. To remain at the cutting edge in high-resolution spectroscopy and
x-ray microscopy, and to exploit coherence, the ALS is being upgraded for continuous electron-
current fill of the storage ring (“top off mode”). The top-off mode will enable science currently not
possible; high demand is expected once the capability is delivered. Further improvements will
address user demands for the coming decade. However, the most critical current need is for
staging areas and space for users. To this end, the User Support Building is essential for
continued programmatic success at the ALS. It also replaces the seismically “very poor”
Building 10. The Laboratory will be constructing the LBNL Guest House with alternative
financing to support the growing ALS user community as well as users of other LBNL facilities.

A complementary Next Generation Light Source is in the early planning stages. This will provide
a source of intense, high-repetition rate, ultra-short pulse length, soft x-rays for advancing the
frontiers of ultrafast science and high-resolution studies. Research and development will be
conducted for such a machine over the next five years. Several Laboratory locations are
possible sites for the facility, with options being narrowed as performance specifications become
more defined.
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The Molecular Foundry has been constructed at LBNL and now serves a growing base of
nanoscience investigators. Work at the facility will serve the DOE community as well as a range
of non-DOE sponsoring agencies and industries. The external scientists will benefit from the
development of new tools and scientific capabilities at the facility, including methods for the
synthesis, characterization, and design of organic and inorganic nanomaterial building blocks;
they will also benefit from new capabilities for developing integrated assemblies of organic and
inorganic molecular nano-components. New nanodevices and materials will be developed by
these users, including materials for electrochemical, photovoltaic, electronic, optical, and other
systems in demand by the nation’s technology-based economy.

The Transmission Electron Aberration-corrected Microscope (TEAM) will overcome resolution
limitations present in existing electron microscopes. This is a top-tier priority for the SC Facilities
for the Future of Science roadmap and a national technology need. TEAM is being developed
as a collaborative project of the five BES electron beam microcharacterization facilities. Led by
LBNL, TEAM will overcome limitations posed by current lens aberration to achieve 0.5 angstrom
resolution in real-time with various contrast-imaging techniques. The prototype TEAM “0.5”
instrument is on track for commissioning in FY 2008, and the TEAM 1.0 instrument is planned
for commissioning in FY 2009 or 2010. Each instrument will be installed within an existing
instrument silo of the National Center for Electron Microscopy. GPP investments are upgrading
electrical, structural, and climate control systems in the silos. A seismic upgrade of NCEM is
also in progress.

The Basic Energy Sciences Program supports basic research in the geosciences that underpins
DOE'’s goal to deliver solutions to growing problems in CO, sequestration, fossil energy and
climate change, geothermal energy, and nuclear energy. Focused field, laboratory, and
modeling research will develop the techniques and methodologies to better delineate
subsurface fluid flow paths and reactions and engineer the geochemical and microbiological
processes. The effort will increase understanding of earth and atmospheric processes by
combining new knowledge gained at the atomic—molecular level with conceptual and
computational advances for simulating large-scale processes in order to predict, protect, and
better use critical natural resources. Geoscientists use many facilities at LBNL, including the
ALS, electron microscopes, and NERSC. Laboratories need to be consolidated near offices,
and improvements and expansion of laboratories are needed over the next ten years.
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Table 5. Basic Energy Sciences: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

Basic Science for Solar
Energy

Photochemistry;
understood and
engineered chemical
reaction processes;
catalysis

Efficient solar to chemical
energy systems; hydrogen
storage and catalytic
systems

Modernization of
laboratory spaces; Helios
Research Facility (UC
financing)

Vacuum Ultraviolet (VUV),
Soft X-Ray, and Ultrafast
Sciences

Provide VUV, soft, and
intermediate x-ray probes
for science and
technology (ALS); provide
systems for synchronized
photon pulses at LCLS
and other sources

Explore femtosecond and
attosecond science in
atomic, molecular, and
optical phenomena

Modernization of
laboratory spaces; ALS
upgrades; complementary
Next Generation Light
Source with high rep rate,
ultrashort pulses and high
resolution

Nanoscience Provide the Synthesize hybrid Modernization of
characterization, nanodevices; develop laboratory spaces;
synthesis, and theoretical | tailored materials and Molecular Foundry; TEAM
capabilities to advance devices with unique
nanoscience for both catalytic, electronic,
organic and inorganic structural, and optical
nanodevices performance

Geosciences Understood coupled Carbon sequestration Improvements to

transport process;
reservoir delineation;
geochemistry; geophysics;
isotope geochemistry

strategies;
interrelationships among
impacts, from local to
global level

laboratories; replacement
of the rock physics
laboratory following
Bevatron deconstruction

Basic Energy Sciences
User Facilities

Advanced Light Source;
National Center for
Electron Microscopy;
Molecular Foundry

Expanding user
population

LBNL Guest House; User
Support Building
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5. Biological and Environmental Research

Multidisciplinary biology—at the interface of physical, life, and computational sciences—
promises tremendous value for the nation. There is a growing demand to reveal the molecular
mechanisms of living systems’ adaptations and responses to their environment, and to use
microbes and plants to provide a new basis for fuels production. DOE support for a new Joint
BioEnergy Institute is expected to grow beginning in FY 2008, ushering in a new era of research
on the production of cellulosic biofuels. JBEI research will largely be conducted in new leased
laboratories in the adjacent City of Emeryville

Genome sequencing serves an expanding user base. Sixty percent of the Joint Genome
Institute’s (JGI) sequencing capacity (now at over three billion base pairs per month) is being
made available to the scientific community through the Community Sequencing Program. The
revolutionary advances in biological imaging science can be coupled to other new genomics
tools for structural and functional characterization and modeling. The effort will contribute to the
new science for designing the machinery, synthetic vesicles, and microorganisms capable of
sensing and reporting on the environment, capturing energy, and producing new materials.

LBNL’s environmental research programs will continue to address the major challenges of
global climate change and environmental restoration. Environmental monitoring and analysis
focuses on atmospheric, terrestrial, and subsurface processes, such as measuring and
modeling climate change, the development of instrumentation to study carbon cycling, and the
prediction of water and contaminant transport in the subsurface. LBNL'’s climate change
research is directed to improve climate change predictions at global to regional scales and to
understand the potential impacts of climate change for ecological and social systems.
Understanding the pathways of climate forcing is well coupled to Heliois research to reduce
climate forcing. Many of the tools and approaches that are developed for environmental
applications are also relevant for energy exploration and management. LBNL will continue to
play a central role in DOE’s effort to sequester carbon and remediate legacy waste. As a major
component in one of DOE’s seven regional centers for CO, sequestration, LBNL will provide a
broad-based effort in terrestrial and geologic sequestration. Many of the observational and
experimental programs are conducted offsite, and some locally leased greenhouses support
this program.

Table 6. Biological and Environmental Research: Current Research, Trends, and Facilities Needs.

Program Area Current Research Trends/New Directions Facilities Needs
Biofuels Production FY 2007 work limited to New Joint BioEnergy Leased space near
genome and microbial work as Institute created for a LBNL. Programs will
summarized below systematic attack on utilize some existing
feedstocks, deconstruction, | resources (JGI, ALS)
and fuels synthesis and the future UC Helios
Building
Microbial Science Understand microbial Tailored microbial Modernization of
proteomes, physiomes communities for energy laboratory spaces
organisms, and communities and remediation
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Program Area

Current Research

Trends/New Directions

Facilities Needs

Genome Sequencing

Production genome sequencing
and targeting microorganisms
and other organisms of energy
and environmental significance

Comparative genome
sequencing for DOE
applications; community
sequencing and
ecogenomics

Modernization of

laboratory spaces;
existing leased JGI
facility is adequate

Biological Imaging

Optical microscopy;
geochemistry; geophysics;
hydrology; crystallographic
imaging; single particle imaging

Novel tools for imaging
system dynamics on
multiple length and time
scales; x-ray tomography

Modernization and
Seismic Safety of
laboratory spaces

Global Climate Measure and model climate Develop models that Modernization of
Change change and climate forcing,, couple carbon and water laboratory spaces;
terrestrial carbon processes, flux through the earth additional research office
aerosols, ecosystem response, | system from local to global | space will be needed for
and the carbon cycle; develop | scale the growing LBNL
Earth system models. program
Carbon Develop sequestration Safely demonstrate carbon | Modernization of
Sequestration strategies; LBNL is one of sequestration laboratory spaces;

seven national CO;
sequestration centers

additional research office
space will be needed for
the growing LBNL
program

Remediation Science

Understand biogeochemical
transformation and remediation
at contaminated sites

Sustainable, cost-effective,
in situ remediation
approaches integrated
real-time tracking of
biogeochemical processes

Existing labs
satisfactory; consolidate
location of offices with
labs

Low-dose Radiation

Understand low-dose radiation
effects and DNA damage
responses

Monitor populations; define
susceptibility; modulate
and intervene in exposure
risk

Modernization and
Seismic Safety of
laboratory spaces.
Consolidation of
research units.
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6. High Energy Physics

LBNL expects to be a leader for the Office of High Energy Physics in accelerator and space-
based experimental programs. The discovery that the expansion of the universe is accelerating
marks a major scientific revolution. LBNL is leading this effort with a SuperNova/Acceleration
Probe (SNAP) proposal to measure dark energy by observing distant Type la supernovae
spectra with a highly instrumented orbiting telescope. SNAP is a top priority of the SC Facilities
for the Future of Science roadmap. The effort will require sustained engineering labs and
expanded office space.

The next generation of accelerator-based research will open an era in which laboratory
experiments shed light on some of the most profound mysteries of the universe.
Supersymmetric particles will likely be discovered at the Large Hadron Collider, and precision
studies of their properties will be a major focus of the International Linear Collider program
(ILC). A continuing program in advanced detectors and computing infrastructure is crucial for
these programs. Advanced accelerator technology will need continuous development to build
and fully exploit the capability of these machines. The Laboratory will be active in the
development of the Linear Collider in the mid term and of the Super Neutrino Beam in the far
term. LBNL will continue to be the leader in superconducting magnet design, particularly in the
area of addressing development of materials required for high-field magnets. LBNL will also
advance ion beam technology by studying sources and front-end structures, neutron
generators, nanofabrication, and plasma and ion beam tools. It will be important to sustain the
laboratories essential to this superconducting magnet and ion source work as Old Town is
deconstructed.

LBNL’s demonstrated use of laser-accelerated beams having a narrow energy spread in fields
of ~100 GeV/m promises extremely high energy beams with short accelerator structures. The
Laboratory has demonstrated centimeter-scale plasma structures that accelerate high-quality
beams up to GeV energies, and is now working on a multi-GeV system. Compact, high energy
beam sources already offer a new paradigm for a national user facility. The Mesoscale Laser
User Facility will advance the scientific frontiers across the Office of Science in high energy
density physics, in structural and dynamic studies with femtosecond hard x-rays and electron
beam probes and, ultimately, in revolutionary prospects for multi-TeV high energy physics.

Page 29



2007 LBNL Ten-Year Site Plan, 2009-2018 (July 27, 2007)

Table 7. High Energy Physics: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

SuperNova Acceleration
Probe(SNAP)/Joint Dark
Energy Mission (JDEM)

Understand the nature of
dark energy and dark
matter; measure the
properties of dark energy

Satellite launched in the
next decade to increase
the discovery rate for
supernovae; give
experimental
measurements of
cosmological parameters

Modernization of
laboratory spaces; expand
office space; maintain
detector and electronics
labs, clean rooms, and
assembly areas

Next-generation
Accelerator-Based
Science

Detectors and
experiments to search for
the origin of particle mass
at the LHC; search for
supersymmetry

Precision studies of
supersymmetric particles
at the ILC

Modernization of
laboratory spaces;
maintenance of detector
and electronics
laboratories.
Consolidation of detector
research units.

Laser Accelerators

Gigavolt acceleration
achieved; demonstrate
multi-centimeter-scale
plasma structures that
accelerate high quality
beams to multi-GeV
energies

Develop longer tandem
couple plasma structures;
achieve teravolt beams

Rehabilitate Southeastern
portion of Building 71 to
support laser, detector,
and accelerator
development work and
provide seismic safety

7. Nuclear Physics

LBNL will continue to be a leader in several key aspects of nuclear physics, with a focus on
nuclear structure, quark-gluon matter, and nuclear astrophysics. Over the next two decades, our
programs will reveal the nature of the nucleon and nucleonic matter, including the evolution and
properties of the quark-gluon plasma, the structure of stable nuclei and those at the limits of
stability, and the properties of neutrinos. While the overall level of the research program will be
relatively constant, LBNL efforts at the Rare Isotope Accelerator (RIA), Double Beta Decay, and
the e-RHIC detectors, all of which are in the Office of Science Facilities for the Future plan, will
grow. In addition, stable 88-Inch Cyclotron operation, with modifications, will sustain the
program during the ten years of this site plan.

LBNL will sustain its leadership in non-accelerator-based nuclear physics, including the
development of neutrino experiments worldwide and the double beta decay experiments
planned in the United States. The Double Beta Decay Underground Detector experiments for
understanding neutrino physics are a mid-term priority in SC plans and a key part of the
National Science Foundation (NSF) initiative to build a deep underground laboratory.

The Department of Defense (DOD) and the Office of Nuclear Physics have expressed a
commitment to support nuclear physics and space radiation simulation testing at LBNL’s 88-
Inch Cyclotron through at least the mid-term of this TYSP. The Cyclotron provides a valuable
low-energy nuclear physics machine in the short term, and can form the basis of a cost-effective
Stable Beams Facility in the RIA era. The facility has the capabilities for light and heavy-ion
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beams, high-intensity heavy-ion beams, and cocktail beams for efficiently simulating the space
radiation environment. The facility is also installing a neutron beamline that will contribute data

on isotope neutron cross sections important to the Global Nuclear Energy Partnership and
Advanced Nuclear Fuel Cycle studies.

Table 8. Nuclear Physics: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

Nuclear Matter

Understanding nuclear
matter under extreme
conditions

Explore the properties of
short-lived isotopes

Modernization of
laboratory spaces; rare
isotopes facilities (located
elsewhere)

Quark Gluon Plasma
Studies

Understanding phase
transitions of nuclear
matter at extremely high
temperatures

Explore new phases of
nuclear matter at the
highest achievable
temperatures and
pressures

Modernization of
laboratory spaces;
Relativistic Heavy lon
Collider and its upgrades
(located elsewhere)

Neutrino Science (some
projects sponsored by
High Energy Physics)

Understanding properties
of neutrinos and their
impact on the cosmos

Determine the absolute
mass scale of neutrinos;
search for evidence of
charge parity (CP)
violation in lepton sector

Modernization of
laboratory spaces;
Underground research lab
(NSF) for double beta
decay; experiments at
Daya Bay (with HEP)

Low Energy Nuclear
Research at the 88-Inch
Cyclotron

Low energy nuclear
physics, nuclear structure,
and space radiation
simulation for DOE

Stable isotopes facility
consistent with the
Nuclear Physics Long
Range Plans; support
nuclear energy through
neutron cross sections

Modernization of
laboratory spaces;
sustained infrastructure
for the 88-Inch Cyclotron
consistent with current
scope and potential stable
isotope facility
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8. Fusion Energy Sciences

Berkley Lab is developing a strong high energy density physics research program, and the
Heavy lon Fusion Virtual National Laboratory collaboration is advancing inertial fusion energy
research based on heavy ion drivers. Additionally, LBNL’s capabilities in diagnostic neutral
beams and niobium-tin (Nb3Sn) magnets can support the success of a magnetic confinement
research program at the International Thermonuclear Experimental Reactor (ITER). Both of
these programs will contribute to the success of SC’s Fusion Energy Sciences research
program.

Heavy ions are excellent for studying high energy density physics by uniformly heating thin
target plasmas with peak energy deposited in a location near the target center. The primary
challenge for exploiting these properties when creating high energy density matter and fusion
ignition conditions is to compress the beam’s time to short durations compared to the target
disassembly time, while also focusing on a small spot to deposit high energy density. LBNL will
pursue these challenges with an objective of establishing the physics basis for a heavy-ion
accelerator capable of producing 1 to 10 eV solid density plasmas with uniformity and diagnostic
resolution to discriminate the predictions of various ab initio theories for strongly coupled
plasmas. For the next five years, the overall trend in Fusion Energy Sciences supported
research is expected to be stable, with most research in the Building 58 vicinity requiring
modest upgrade and/or extensions to the existing building as the size of experimental facilities
dictates. Suitable alternative sites for the Integrated Beam Experiment (IBX) which is included
in the SC Facilities for the Future of Science roadmap, are being identified.,.

Table 9. Fusion Energy Sciences: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

lon Beams and Magnet
Systems

lon-beam driven high
energy density physics

A user facility for studies
of warm dense matter

Consolidation of research
units. Demolition of Old
Town.

Heavy lon Drivers

Heavy ion inertial fusion
energy drivers (AFRD)

Development of a robust,
cost-efficient, ion-based
fusion driver

Seismic Upgrade and
Modernization of Building
58
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9. Science and Engineering Workforce

LBNL provides for the education and training of future scientists, computer scientists, and
engineers to meet the DOE mission. Each year, more than 1,000 employees, including
postdoctoral associates and graduate and undergraduate students, are educated and trained
through mentored research participation. Precollege programs promote careers in science and
technology through summer work opportunities for high-school juniors and seniors and science
teachers. The Office of Science supports undergraduate student and faculty fellowships.
Programs include the Student Undergraduate Laboratory Internship, the Community College
Institute, a Preservice Teacher Program, and Faculty and Student Teams. LBNL recruits
students from minority-serving institutions to increase representation of underrepresented
minorities in science and engineering in the national applicant pool. Education partnerships and
outreach focus on local schools and colleges, ensuring the participation of a diverse population
of students. The LBNL Guest House will greatly aid visiting graduate students and postdoctoral
associates in their access to LBNL facilities.

Table 10. Science and Engineering Workforce: Current Program, Trends, and Facilities Impact.

Program Area

Current Activities

Trends/New Directions

Facilities Impact

Office of Science and
DOE

Undergraduate research
internships and pre-
service teacher training

Expanded efforts to build
science pipeline

New location for program
due to ALS space
requirements and Old
Town deconstruction

Other Federal Agencies,
Industry

Training graduate
students and postdoctoral
associates

New training in
nanoscience and synthetic
biology, etc.

LBNL Guest House (UC-
funded facility)
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10. DOE Energy Technology Research Programs

LBNL also has a leadership role in understanding nuclear waste disposal and the enhanced
exploration of resources that are critical for securing a viable near-term energy future, including
oil, gas, and geothermal. The Laboratory is well positioned to make substantial contributions to
U.S. domestic production capacity through its leading role in geophysical imaging technology
and its many existing research and development relationships with domestic producers. LBNL
leads a national effort in nuclear waste site characterization at Yucca Mountain, and also plays
a leadership role in exploring chemical reactivity and mechanisms in gas-phase combustion,
homogeneous and heterogeneous catalysis, chemical and physical processes in the earth, and
the environmental degradation of radioactive compounds.

Table 11. DOE Energy Technology Research Programs: Current Research, Trends, and Facilities Needs.

Program Area

Current Research

Trends/New Directions

Facilities Needs

Civilian Radioactive
Waste
Management

LBNL leads studies of the
vadose zone where waste
will be implaced at Yucca
Mountain

Characterize other sites;
assess alternative advanced
fuel cycle wastes

Colocate offices with labs

Energy Efficiency
and Renewable
Energy

Lighting and control systems;
commercial building systems;
understood international
energy issues; solutions to
global carbon emissions

Integrated building control
systems for high efficiency;
energy efficiency assistance
to China and developing
nations

Colocate related research
units.

Electricity
Reliability

Robust electricity
transmission and distribution;
power quality to meet
customer needs

Demand response to reduce
electric load in commercial
buildings and industry

Research office building
improvements

Fossil Energy

Understood and engineered
chemical reaction processes;
understood local, regional,
and global impacts of fossil
fuel combustion

Improved petroleum
discovery and recovery;
hydrogen storage and
catalytic systems;
interrelationships among
impacts, from local to global
level; carbon sequestration

Seismic Safety upgrades
and Renovations and
upgrades needed in
chemistry labs; office
building improvements

Page 34




2007 LBNL Ten-Year Site Plan, 2009-2018 (July 27, 2007)

11. Homeland Security and the National Nuclear Security
Administration

LBNL will use its specialized scientific and engineering capabilities to conduct unclassified
research for homeland security and defense. Some of the science the Laboratory will offer for
this national need includes aerosol transport modeling, compact neutron sources for
noninvasive container inspection, environmental characterization for threat agents, forensics
and diagnostic analysis, structural biology of microbes, advanced information technology for
cyber-security, infrastructure protection, and ultra-sensitive detectors. The Laboratory is
identifying, synthesizing, and testing new detector and scintillator materials using first principles
materials sciences, quantum science, and dedicated facilities. Such detectors will be essential
for identifying contraband nuclear materials in transit.

Table 12. Homeland Security and NNSA: Current Research, Trends, and Facilities Needs.

Program Area Current Program Trends Facilities needs
Detector Systems | Develop neutron probes, High-sensitivity sensors for | Consolidation of detector
for Security and sensors, gamma ray, and | rapid detection of threat research units. Rehabilitate
Nonproliferation charge particle detectors agents, including nuclear portions of Building 71 to support
for security applications and biomaterials laser, detector and accelerator

development work, including ion
beam/neutron beam test stands.
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12. Work for Others (WFO)

Non-DOE sponsored research at LBNL complements DOE’s mission and strengthens
distinguishing competencies. The largest sponsor is the National Institutes of Health (NIH) for
research in cancer biology, genomic expression, structural biology, DNA repair, and diagnostic
imaging. NIH support will continue to grow, building on LBNL expertise in biophysics, genome
s